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(57)Abstract: 

PURPOSE: To provide a method for controlling a 
stepper motor by which the rapid control of the motor is 
available and a step-out phenomenon can be effectively 
prevented. 

CONSTITUTION: Coil current of a stepper motor is 
detected (step S1) and it is judged whether the detected 
value is smaller than a specified value or not (step S2). 
When the detected value is the same as or smaller than 
the specified value, the driving of the stepper motor is 
stopped (step S4) since there is the possibility that the 
step motor cannot fully operate and shows a step-out. 
When the detected value is the same as or larger than 
the specified value, {he upper lim itof a drivingjreojjejficy 
is so set as to secure the output torque of the stepper 
motor in correspondence with the coil current (step S3). By detecting the coil current of the 
stepper motor, actual output torque can be detected regardless of coil temperatures of the 
stepper motor, etc., and the stoppage of supply of a driving signal to the stepper motor can be 
controlled according to the actual output torqu e and the upper limit of the driving frequen cy of 
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the stepper motor can be set based on the actual output torque. 
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PURPOSE: To provide a method for controlling a stepper 
motor by which the 

rapid control of the motor is available and a step-out 
phenomenon can be 
effectively prevented. 

CONSTITUTION: Coil current of a stepper motor is 
detected (step SI) and it 

is judged whether the detected value is smaller than a 
specified value or not 

(step S2) . When the detected value is the same as or 
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motor, etc., and the 

stoppage of supply of a driving signal to the stepper motor 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the internal combustion engine 

which has the control method of a step motor, its control unit, and this step motor. 

[0002] 

[Description of the Prior Art] Drawing 20 is the block diagram showing roughly the idle rotational- 
speed control unit applied to the electronic-controlled-fuel-injection-system internal combustion engine 
shown in JP,2-22225,B etc. In this drawing, 1 shows the engine main part and 2 expresses the 
inhalation-of-air path. The throttle valve 3 is formed in the inhalation-of-air path 2. The control valve 5 
which controls the passage cross section is formed in the bypass inhalation-of-air path 4 which bypasses 
a throttle valve 3 and connects the inhalation-of-air path of the upstream of this throttle valve 3, and a 
down-stream inhalation-of-air path. As for this control valve 5, the switching action is controlled by the 
step motor 6. A step motor 6 is energized by two or more sets of current sent in through a line 8 from the 
drive circuit 7. A driving signal is sent into the drive circuit 7 from a control circuit 9. 
[0003] The rotor plate 1 1 attached in the distributor shaft and the crank angle sensor 12 which detects 
passage of the height for every predetermined angle prepared in the rotor plate 1 1, and generates a crank 
angle signal are prepared for an engine's distributor 10. Therefore, whenever a crankshaft carries out 
predetermined angle rotation, a crank angle signal is acquired from the crank angle sensor 12, and this 
crank angle signal is sent into a control circuit 9 through a line 13. The terminal voltage of a battery 14 
and the detection value of a pressure sensor 16 prepared in the inhalation-of-air path 2 are sent into a 
control circuit 9 through lines 15 and 17, respectively. 

[0004] The fuel of the amount corresponding to the inhalation air content decided by the pressure-of- 
induction-pipe force and the crank angle signal from the crank angle sensor 12 which were detected by 
the pressure sensor 16 is supplied in an engine's combustion chamber 20 from the fuel injection valve 19 
prepared in the inlet-manifold section 18. Therefore, an engine's rotational speed is controllable by 
controlling an inhalation air content by the throttle valve 3 or the control valve 5. 
[0005] Drawing 21 is the block diagram showing an example of the control circuit 9 shown in drawing 
20 . This example is the case where the digital computer of stored program system is used as a control 
circuit 9. The read only memory (ROM) 23 in which various kinds of tables used on RAM [ read-out / 
the central processing unit (CPU) 21, the writing, and read-out / which perform various kinds of data 
processing / a digital computer / RAM ] (RAM) 22, a control program, a math constant, and an 
operation are stored beforehand, input port 24 and 25, and the output port 26 grade are connected 
through the bus 27. 

[0006] By A/D converter 28, the terminal voltage of a battery 14 and the detection value of a pressure 
sensor 16 are changed into a digital signal, and are supplied to input port 24. The rotational-speed signal 
which expresses an engine's rotational speed with input port 25 is sent in from the rotational-speed 
signal generating circuit 29. This rotational-speed signal generating circuit 29 consists of circuits which 
clock the interval of the crank angle signal from the crank angle sensor 12 by the counter etc. The drive 
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circuit 7 of a step motor 6 is connected to the output port 26, and the exciting current of a step motor 6 is 
outputted from the drive circuit 7 according to the 4-bit driving signal supplied to this output port 26 
from CPU21 through a bus 27. 

[0007] or [ by the way, / that a step motor 6 does not operate at all even if battery voltage falls sharply 
and sends a driving signal to a step motor 6 since a high current flows on a starter motor (not shown) 
when putting an engine into operation ] - or the mistaken operation will be carried out That is, the step- 
out phenomenon of a step motor 6 is produced. Since outside air temperature falls [ battery voltage ] 
more especially in a low case, it is easy to generate a step-out phenomenon. Moreover, an engine 
rotational frequency is low at the time of cranking of a starter motor, and since an AC dynamo (not 
shown) does not charge at a battery at this time, either, voltage for a step motor drive cannot be obtained 
from an AC dynamo, either. If a step motor 6 causes a step-out phenomenon in this way, since the 
rotation position of the step motor 6 memorized by the control circuit 9 side differs from an actual 
rotation position, the serious trouble for the intake-air-flow control not only the time of starting but after 
starting is given. 

[0008] Then, preventing a step-out phenomenon is performed by examples, such as JP,2-22225,B 
mentioned above, by stopping the drive of a step motor 6 below at predetermined voltage. In examples, 
such as JP,2-52108,B, although detailed explanation is omitted, since the output torque of a step motor 6 
is dependent on drive frequency, it is restricting a upper limited frequency according to supply voltage, 
and preventing a step-out phenomenon is performed. 

[0009] Moreover, the opening of a control valve 5 is made in agreement with the position of the step 
motor 6 memorized by the control circuit 9, and it is made to know the opening of a control valve 5 in 
the control circuit 9 which drives a step motor 6 by calculating the increase and decrease from the 
criteria position of the pulse number for driving a step motor 6. However, at the time under engine 
operation, when it does not restrict that the opening of a control valve 5 turns into opening 
corresponding to a criteria position and opening of a control valve 5 is usually compulsorily made into 
the opening corresponding to a criteria position during a run, there is a possibility that a vehicles 
operation-control performance may be spoiled. Then, although detailed explanation is omitted, in 
examples, such as JP,63-42106,B, it energizes to a step motor 6 immediately after ignition-switch 
interception, a control valve 5 is driven to a closed position or an open position, and making this into the 
criteria position of control is performed. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, conventionally which was indicated by JP,2- 
22225,B, JP,2-52108,B, etc., with equipment, since a halt of a drive or drive frequency is judged with 
the voltage value concerning a step motor 6, it is necessary to take into consideration the coil 
temperature of a step motor 6 etc., and the worst conditions need to determine a voltage value and drive 
frequency. The coil temperature of a step motor 6 in the time of starting in which it is after power supply 
energization and time has seldom passed etc. for example, to a low case Current equivalent to the time 
when coil temperature is high can be enough passed also on low voltage rather than the voltage set up 
small [ coil resistance ] therefore when coil temperature was high, in practice Even when drive 
frequency can be set up highly low [ programmed voltage ], in order to make it delay and operate, when 
quick control was needed, there was a trouble which becomes disadvantageous. 
[001 1] Furthermore, the output torque of a step motor 6 is greatly influenced also by the control valve 5 
order differential pressure of a step motor 6, and when differential pressure is large, the output torque for 
overcoming differential pressure is needed for an excess, however, the voltage and drive frequency 
which stop a drive in consideration of the worst conditions when judging only on voltage that it 
mentioned above — not setting up - it did not obtain but there was a trouble of being efficiently inferior 
[0012] Moreover, it is necessary to energize to a control circuit 9 and to work it with equipment, 
conventionally which was indicated by JP,63-42106,B etc. until this operation is completed, since it 
energizes to a step motor 6 immediately after ignition-switch interception and is made to operate a 
control valve 5 to a criteria position. Therefore, after ending [ of operation ] to an ignition-switch 
interception detector or a criteria position, the control circuit for making the power supply of a control 
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circuit 9 off himself was needed, and there was a trouble used as an expensive and complicated thing. 
[0013] It aims at offering the control unit of the internal combustion engine which can set an inhalation 
air-content control valve as a criteria position, without [ without it affects control of the control method 
of the step motor which was made in order that this invention might solve such a trouble, can realize 
quick control of a step motor, and can also prevent a step-out phenomenon, its control unit, and a step 
motor, and ] needing complicated and expensive composition. 
[0014] 

[Means for Solving the Problem] The control method of the step motor concerning invention of a claim 
1 detects the current which flows in the coil of a step motor, and when the detection value of this current 
becomes smaller than a predetermined value, it is made to stop supply of the driving signal to a step 
motor. 

[0015] The control method of the step motor concerning invention of a claim 2 detects the current which 
flows in the coil of a step motor, and calculates the upper limit of the drive frequency of a step motor 
according to the detection value of this current, and it is made to drive a step motor by the frequency 
range to the upper limit of this drive frequency. 

[0016] The control method of the step motor concerning invention of a claim 3 detects the 
environmental temperature relevant to the controlled body controlled by the step motor, and it is made to 
drive a step motor according to the detection value of this environmental temperature. 
[0017] The control method of the step motor concerning invention of a claim 4 detects the 
environmental temperature relevant to the controlled body controlled by the step motor, and computes 
the desired value by which the controlled body is controlled according to the detection value of this 
environmental temperature, and it is made to drive a step motor so that the controlled body may reach 
this desired value. 

[0018] The control method of the step motor concerning invention of a claim 5 is used for a step motor 
adjusting the passage cross section of the bypass inhalation-of-air path of an internal combustion engine, 
and controlling idle rotational speed in invention of either a claim 1 - the claim 4. 
[0019] In invention of either a claim 1 - the claim 4, the control method of the step motor concerning 
invention of a claim 6 drives a step motor according to the amount of treading in of an accelerator pedal, 
and is used for controlling the throttle valve prepared in the inhalation-of-air path of an internal 
combustion engine. 

[0020] The control unit of the step motor concerning invention of a claim 7 is equipped with the control 
means which stop supply of the driving signal to a step motor when the detection value of a current 
detection means to detect the current which flows in the coil of a step motor, and this current detection 
means becomes smaller than a predetermined value. 

[0021] The control unit of the step motor concerning invention of a claim 8 calculates the upper limit of 
the drive frequency of a step motor according to the detection value of a current detection means to 
detect the current which flows in the coil of a step motor, and this current detection means, and is 
equipped with the control means which drive a step motor by the frequency range to the upper limit of 
this drive frequency. 

[0022] The control unit of the step motor concerning invention of a claim 9 is equipped with an 
environmental temperature detection means to detect the environmental temperature relevant to the 
controlled body controlled by the step motor, and the control means which control a step motor 
according to the detection value of this environmental temperature detection means. 
[0023] The control unit of the step motor concerning invention of a claim 10 computes the desired value 
by which the controlled body is controlled according to the detection value of an environmental 
temperature detection means to detect the environmental temperature relevant to the controlled body 
controlled by the step motor, and this environmental temperature detection means, and is equipped with 
the control means which drive a step motor so that the controlled body may reach this desired value. 
[0024] The control unit of the internal combustion engine concerning invention of a claim 1 1 is 
equipped with the inhalation air-content control means which control the inhalation air content at the 
time of an idling, the step motor which drives these inhalation air-content control means, and the control 
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means which control a step motor according to the operational status of an internal combustion engine, 
after an internal combustion engine start up, drives inhalation air-content control means to an open 
position or a closed position, and sets them up in a control-standards position. 
[0025] The control unit of the internal combustion engine concerning invention of a claim 12 The 
inhalation air-content control means which control the inhalation air content at the time of an idling, and 
the step motor which drives these inhalation air-content control means, The control means which control 
a step motor according to the operational status of an internal combustion engine, It has a water 
temperature detection means to detect the water temperature of an internal combustion engine, and 
according to the water temperature of the internal combustion engine detected with a water temperature 
detection means after an internal combustion engine start up, at the time of an open position and an 
elevated temperature, inhalation air-content control means are driven to a closed position, and are set as 
a control -standards position at the time of low water temperature. 

[0026] The control unit of the internal combustion engine concerning invention of a claim 13 The 
inhalation air-content control means which control the inhalation air content at the time of an idling, and 
the step motor which drives these inhalation air-content control means, The control means which control 
a step motor according to the operational status of an internal combustion engine, It has a storage means 
to memorize the opening of the inhalation air-content control means before starting of an internal 
combustion engine. Inhalation air-content control means are driven in one whose drive step of the sum 
total of a step motor decreases among a closed position or an open position based on the opening 
memorized by the storage means and the target opening of the inhalation air-content control means after 
the start up of an internal combustion engine of positions. It is made to set it as a control-standards 
position. 

[0027] The control unit of the internal combustion engine concerning invention of a claim 14 In what 
controls an inhalation air content by supplying a predetermined driving signal after the start up of an 
internal combustion engine at a step motor The current which flows in the coil of a step motor, or the 
current which detects the voltage of the power supply section which drives a step motor / voltage 
detection means, It has the control means which a halt of the driving signal of a step motor is performed 
and make a change of drive frequency based on a differential pressure detection means to detect the 
differential pressure before and behind the throttle valve prepared in the inhalation-of-air path of an 
internal combustion engine, and the detection value of current / voltage detection means and the 
detection value of a differential pressure detection means. 

[0028] The control unit of the internal combustion engine concerning invention of a claim 15 The 
current which flows in the coil of a step motor in invention of claims 13 or 14, or the current which 
detects the voltage of the power supply section which drives a step motor / voltage detection means, 
Based on the detection value of current / voltage detection means, and the detection value of the above- 
mentioned differential pressure detection means, it has a differential pressure detection means to detect 
the differential pressure before and behind the throttle valve prepared in the inhalation-of-air path of an 
internal combustion engine, and is [ a halt of the driving signal of a step motor is performed and ] made 
to make a change of drive frequency. 
[0029] 

[Function] In invention of a claim 1, since the current which flows in the coil of a step motor is detected 
and an actual output torque can be detected regardless of the coil temperature of a step motor etc., while 
being able to control the supply interruption of the driving signal to a step motor according to an actual 
output torque compared with the conventional method and being able to realize quick control of a step 
motor, generating of a step-out phenomenon can also be prevented good. 

[0030] In invention of a claim 2, since the current which flows in the coil of a step motor is detected and 
an actual output torque can be detected regardless of the coil temperature of a step motor etc., while 
being able to select the upper limit of the drive frequency of a step motor according to an actual output 
torque compared with the conventional method and being able to realize quicker control of a step motor, 
it can prevent good [ the generating nearby of a step-out phenomenon ]. 

[003 1] In invention of a claim 3, since a step motor is driven according to the environmental temperature 
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relevant to the controlled body controlled by the step motor, while being able to realize quick control of 
a step motor, without being influenced by environmental temperature, generating of a step-out 
phenomenon can also be prevented good. 

[0032] In invention of a claim 4, the desired value of the controlled body is computed according to the 
environmental temperature relevant to the controlled body controlled by the step motor, and since a step 
motor is driven so that the controlled body may reach this desired value, while being able to realize 
quicker control of a step motor, without being influenced by environmental temperature, it can prevent 
good [ the generating nearby of a step-out phenomenon ]. 

[0033] In invention of a claim 5, while being able to control the supply interruption of the driving signal 
of the step motor for adjusting the inhalation air duct cross section and controlling idle rotational speed 
according to an actual output torque, or being able to select the upper limited frequency of drive 
frequency according to an actual output torque and being able to realize quick control of the step motor 
for idle control valves in an internal combustion engine, generating of a step-out phenomenon can also 
be prevented good. 

[0034] In invention of a claim 6, while being able to control supply of the driving signal to the step 
motor for controlling the throttle valve of an internal combustion engine to the amount of treading in of 
an accelerator pedal according to an actual output torque, or being able to select the upper limited 
frequency of drive frequency according to an actual output torque and being able to realize quick control 
of the step motor for throttle valves in an internal combustion engine, generating of a step-out 
phenomenon can also be prevented good. 

[0035] In invention of a claim 7, the current which flows in the coil of a step motor is detected, and 
when the detection value becomes smaller than a predetermined value, supply of the driving signal to a 
step motor is stopped. Since an actual output torque is detectable regardless of the coil temperature of a 
step motor etc. by this, while being able to control the supply interruption of the driving signal to a step 
motor according to an actual output torque compared with the conventional method and being able to 
realize quick control of a step motor, generating of a step-out phenomenon can also be prevented good. 
[0036] In invention of a claim 8, the current which flows in the coil of a step motor is detected, the 
upper limit of the drive frequency of a step motor is calculated according to the detection value, and a 
step motor is driven by the frequency range to the upper limit of this drive frequency. Since an actual 
output torque is detectable regardless of the coil temperature of a step motor etc. by this, while being 
able to control the supply interruption of the driving signal to a step motor according to an actual output 
torque compared with the conventional method and being able to realize quicker control of a step motor, 
it can prevent to the generating nearby fitness of a step-out phenomenon. 
[0037] In invention of a claim 9, the environmental temperature relevant to the controlled body 
controlled by the step motor is detected, and a step motor is controlled according to the detection value. 
While being able to realize quick control of a step motor by this, without being influenced by 
environmental temperature, generating of a step-out phenomenon can also be prevented good. 
[0038] In invention of a claim 10, the environmental temperature relevant to the controlled body 
controlled by the step motor is detected, the desired value by which the controlled body is controlled 
according to the detection value is computed, and a step motor is driven so that the controlled body may 
reach this desired value. While being able to realize quicker control of a step motor by this, without 
being influenced by environmental temperature, it can prevent to the generating nearby fitness of a step- 
out phenomenon. 

[0039] In invention of a claim 11, since inhalation air-content control means are driven to an open 
position or a closed position and it was made to set up in a control-standards position not after 
interception of an ignition switch but after an internal combustion engine start up, it becomes possible to 
make influence on control small. Moreover, not the thing that drives a step motor and is made into a 
criteria position after ignition-switch interception but composition complicated and expensive therefore 
is less necessary. 

[0040] In invention of a claim 12, since the criteria position was chosen with water temperature Even if 
it makes it make it move to the back usual control whose number of steps of a step motor and opening of 
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an air-flow-rate control valve passed the criteria position at once and were made to correspond not after 
interception of an ignition switch but after an internal combustion engine start up Since the thing near 
[ as a position of the inhalation-of-air flow control valve of idle rpm control ] full open from the first is 
needed at the time of low temperature and the thing near [ as a position of the inhalation-of-air flow 
control valve of idle rpm control ] a close by-pass bulb completely from the first is needed at the time of 
an elevated temperature, it becomes possible to make influence on control small. Moreover, not the 
thing that drives a step motor and is made into a criteria position after ignition-switch interception but 
composition complicated and expensive therefore is less necessary. 

[0041] In invention of a claim 13, since it was made to pass the criteria position of the shortest path to 
the target control position after internal combustion engine starting, it becomes possible to make 
influence on control small. Moreover, not the thing that drives a step motor and is made into a criteria 
position after ignition-switch interception but composition complicated and expensive therefore is less 
necessary. 

[0042] In invention of a claim 14, since the step motor was driven with the coil current or voltage of the 
output of a differential pressure detection means, and a step motor, a step motor can be moved by the 
maximile speed according to the service condition, and it becomes possible to suppress the influence of 
the control on [ at the time of starting etc. ] as much as possible. 

[0043] In invention of a claim 15, since the step motor was driven with the coil current or voltage of the 
output of a differential pressure detection means, and a step motor, a step motor can be moved by the 
maximile speed according to the service condition, and it becomes possible to suppress the influence of 
the control on [ at the time of starting etc. ] as much as possible. Moreover, it becomes possible to make 
it operate not after interception of an ignition switch but after an internal combustion engine start up. 
[0044] 

[Example] Hereafter, one example of this invention is explained with reference to drawing. 
Example 1. drawing 1 is the block diagram showing the 1st example of this invention. In this drawing 
1 , the same sign is given to drawing 20 and a corresponding portion, and the detailed explanation is 
omitted. In drawing, the drive circuit where 7A is equivalent to the drive circuit 7 in the example of 
drawing 20 , and 9A are the control circuits as control means equivalent to the control circuit 9 in the 
example of drawing 20 , and drive circuit 7A is made as [ supply / control circuit 9A / detect the coil 
current of the step motor 6 which controls the control valve 5 as amount control means of inhalation 
inhalation of air which are one of the controlled bodies as mentioned later, and ]. Moreover, 30 is a 
coolant temperature sensor as a water temperature detection means which is one of the environmental 
temperature detection meanses, and sends the signal showing the engine (engine) water temperature 
from this coolant temperature sensor 30 into control circuit 9A through a line 3 1 . 
[0045] Drawing 2 is the block diagram showing an example of control circuit 9A. In this drawing 2 , the 
same sign is attached and shown in drawing 21 and the corresponding portion. In drawing, after 
changing the signal showing the water temperature from the signal showing the terminal voltage of a 
battery 14, the signal showing the pressure from a pressure sensor 16, and a coolant temperature sensor 
30 into a digital signal by A/D-converter 28A, respectively, input port 24 is supplied. Moreover, 21 A is 
CPU equivalent to CPU21 of the example of drawing 21 . According to the 4-bit driving signal 
outputted to an output port 26 from this CPU21 A, an exciting current is supplied to a step motor 6 from 
drive circuit 7A. Moreover, the detection value of the exciting current outputted from drive circuit 7A is 
supplied to input port 24 through A/D-converter 28A. Others are constituted like the example of 
drawing 21 . 

[0046] Drawing 3 is the circuit diagram having shown the detail of drive circuit 7 A of the example of 
drawing 2 . It is constituted so that a step motor 6 may be driven through Transistors 32a-32d, 33a-33d, 
Resistors 34a-34d, 35a-35d, 36a-36d, and 37a-37d with the signal from an output port 26. A resistor 38 
is for detecting the coil current which flows to a step motor 6, and the voltage between terminals of a 
resistor 38 is inputted into CPU21 A through A/D-converter28A and input port 24, and it is constituted 
so that coil current can be detected from the resistance decided beforehand and the voltage between 
terminals. In addition, this resistor 38 and CPU21 A constitute a current detection means. Moreover, 
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CPU21 A works also as a voltage detection means of the power supply section which drives a step motor 
6. 

[0047] Next, operation of this example is explained according to the flow chart of drawing 4 . Drawing 4 
is a part of program which performs drive processing of the step motor 6 currently stored in ROM23 A 
as a storage means. First, the coil current of a step motor 6 is detected from the voltage between 
terminals of the resistor 38 of drawing 3 at Step SI. Next, it distinguishes whether coil current is smaller 
than a predetermined value at Step S2. And since there is fear of step-out without the ability moving a 
step motor 6 enough when smaller than a predetermined value, the drive of a step motor 6 is stopped by 
step S4. On the other hand, when it is beyond a predetermined value, the upper limit of the drive 
frequency of the pulse signal outputted to a step motor 6 is selected so that the output torque of a step 
motor 6 may be secured at Step S3 corresponding to coil current. 

[0048] Here, the high limit setting of the drive frequency corresponding to output-torque change of the 
step motor 6 produced by coil current change of a step motor 6 is explained using drawing 5 and 
drawing 6 . in drawing 5 , as for the output torque and drive frequency of a step motor 6, the coil current 
of a step motor 6 falls with II, 12, 13, and 14 - alike - a companion as shown in solid lines a, b, c, and 
d, respectively, it will shift in low torque and the direction of low frequency Therefore, when coil 
current falls to 12 from II, in order to obtain demand output-torque Tout of a step motor 6, it is 
necessary to reduce drive frequency to F2 from Fl. Moreover, even if coil current reduces drive 
frequency how much, it cannot obtain demand output-torque Tout, but it can move by 14. 
[0049] That is, the upper limits of the drive frequency of the step motor [ in / II and 12 / in coil current ] 
6 are Fl and F2, respectively, and coil current will carry out step-out of them, if the drive of a step motor 
6 is not stopped less than / 14 /. As mentioned above, as shown in drawing 6 , it is necessary to change 
the drive frequency of a step motor 6 according to change of coil current. In Step S3 mentioned above, 
permission of the drive by the upper limit drive frequency of a step motor 6 performs the drive of a step 
motor 6 according to the drive sequence which is not illustrated. 

[0050] Namely, before engine starting, it has surely stopped to the initial valve position (for example, 
open position) defined beforehand, and a step motor 6 drives in the direction in which only the number 
of steps to the rotation position optimal at the time of starting extracts an air content from this initial 
valve position according to a drive sequence. Therefore, even when this drive is stopped at the time of 
starting, since [ for starting to an engine ] an air content is supplied enough, engine rotational speed 
becomes more than with a ****** rotational frequency soon, and the drive of a step motor 6 of it is 
attained. Consequently, a step motor 6 is controlled by the rotation position optimal at the time of 
starting. 

[0051] In addition, although not prepared in this example, when RAM (backup RAM) by which current 
supply is performed and the content of storage is held is prepared after intercepting an engine's ignition 
switch, it is possible to also perform processing which makes Backup RAM memorize the rotation 
position of the step motor 6 at the time of the last engine halt, and rotates a step motor 6 from this 
rotation position to the rotation position optimal at the time of starting. 

[0052] Supposing a step motor 6 is a 4 pole 2 phase excitation formula, the driving signal outputted to 
an output port 26 will become "1 100", "0110", "0011" or, and "1001" from CPU21A. Therefore, if the 
driving signal of "1 100" is outputted next when the driving signal corresponding to the position of the 
present step motor 6 is "0110" Since it is constituted so that drive circuit 7A may pass an exciting 
current to the phase corresponding to "1" of a driving signal, a step motor 6 by one step's rotating in the 
one direction and changing a driving signal one by one henceforth It becomes possible only for the 
desired number of steps to make it rotate towards a request of a step motor 6. 
[0053] Thus, in this example, since the coil current of a step motor 6 is detected and an actual output 
torque can be detected regardless of the coil temperature of a step motor 6 etc., while being able to 
perform drive halt of a step motor 6, and upper limit selection of drive frequency according to an actual 
output torque and being able to realize quick control of a step motor 6, generating of a step-out 
phenomenon can also be prevented good. 

[0054] Example 2. drawing 7 is the block diagram showing the 2nd example of this invention. In this 
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drawing 7 , the same sign is given to drawing 1 and a corresponding portion, and the detailed 
explanation is omitted. In drawing, 9B is a control circuit as control means equivalent to control circuit 
9A in the example of drawing 1 , operation of this control circuit 9B only differs from operation of 
control circuit 9A, and others are the same as that of the example of drawing 1 . Drawing 8 is the block 
diagram showing control circuit 9B. In drawing 8 , 2 IB is CPU equivalent to CPU21 A in the example of 
drawing 2 , and 23B is ROM as a storage means equivalent to ROM23 A in the example of drawing 2 . 
In addition, a resistor 38 (view 3) and CPU21B constitute a current detection means. Moreover, 
CPU21B works also as a voltage detection means of the power supply section which drives a step motor 
6. 

[0055] Next, operation of this example is explained according to the flow chart of drawing 9 . Drawing 9 
is a part of program which performs step motor drive processing currently stored in ROM23B. First, the 
water temperature of an engine is read from a coolant temperature sensor 30 at Step SI 1 . And at Step 
12, water temperature is compared with a predetermined value, for example, 60 degreeC, when higher 
than this, it progresses to Step 13, and a step motor 6 is driven to a close-by-pass-bulb-completely side, 
and is driven to subsequent target opening after passage by making a close by-pass bulb completely into 
a criteria position. When water temperature is below a predetermined value at Step S12, a step motor 6 
is driven to a full open side at Step S14, and is driven to subsequent target opening after passage by 
making full open into a criteria position. 

[0056] Drawing 10 shows the control state of this example. It is the 120 pulse need and an alternate long 
and short dash line (2) becomes [ a solid line (1) ] that the step motor 6 in this example progresses to an 
open position from a closed position with operation at the time of low water temperature at the time of 
high water temperature. In drawing 10 , the step motor 6 is also driving the time zone which seems to 
have stopped for a while in the close-by-pass-bulb-completely side or the full open side criteria position 
following on the close-by-pass-bulb-completely side or the full open side. This is because a step motor 6 
is surely initialized by a full open side or the close-by-pass-bulb-completely side criteria position by this 
operating sequence even if there should be step-out of a step motor 6 by last time, a margin pulse 
number is added to the pulse number which reaches a close-by-pass-bulb-completely and full open side 
from the position memorized by ROM23B in order to make in agreement the position of the step motor 
6 memorized by ROM23B and it is made to drive. 

[0057] Thus, although a criteria position is passed at once after not after interception of an ignition 
switch but an engine's start up in this example and it is made to move to the usual control, what has the 
time of low temperature close to full open as a position of the control valve 5 of idle rpm control from 
the first is required, and since what has the time of an elevated temperature conversely close to a close 
by-pass bulb completely is required, influence on control can be made small. Moreover, not the thing 
that drives a step motor and is made into a criteria position after interception of an ignition switch but 
composition complicated and expensive therefore is less necessary. 

[0058] Example 3. drawing 1 1 is the block diagram showing the 3rd example of this invention. In this 
drawing 1 1 , the same sign is given to drawing 1 and a corresponding portion, and the detailed 
explanation is omitted. In drawing, 9C is a control circuit as control means equivalent to control circuit 
9A in the example of drawing 1 , operation of this control circuit 9C only differs from operation of 
control circuit 9A, and others are the same as that of the example of drawing 1 . Drawing 12 is the block 
diagram showing control circuit 9C. In drawing 12 , 21C is CPU equivalent to CPU21 A in the example 
of drawing 2 , and 23C is ROM as a storage means equivalent to ROM23 A in the example of drawing 
2 . In addition, a resistor 38 (view 3) and CPU21C constitute a current detection means. Moreover, 
CPU21C works also as a voltage detection means of the power supply section which drives a step motor 
6. 

[0059] Next, operation of this example is explained according to the flow chart of drawing 13 . Drawing 
13 is a part of program which performs step motor drive processing currently stored in ROM23C. First, 
the water temperature of an engine is read from a coolant temperature sensor 30 at Step S2L And 
corresponding to water temperature information, the target opening of a control valve 5 is computed at 
Step S22. Generally, at the time of a low, target opening has large water temperature, and when water 
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temperature is high, it is set up so that target opening may become small. At next, the step S23 An 
engine's ignition switch (not shown) The total pulse number Pc until it reaches the target opening which 
had via the criteria position of a close by-pass bulb completely from the storage opening of the last step 
motor 6 memorized by the backup RAM (not shown) by which current supply is performed and the 
content of storage is held after intercepting, and was computed at Step S22 is calculated. At Step S24, 
the total pulse-number Po until it reaches target opening via the criteria position of full open is 
calculated similarly. 

[0060] And in Step S25, the total pulse numbers Pc and Po calculated at Steps S23 and S24 are 
compared, a step motor 6 is driven in the direction whose number of driving pulses decreases at Steps 
S26 or S27, and time shortening until it reaches target opening is aimed at. Drawing 14 shows the 
control state of this example. When it goes via the full open side criteria position which is time Tl when 
it goes via the close-by-pass-bulb-completely side criteria position shown as a solid line (3), and is 
shown with a two-dot chain line (4), it is time T2, and since target opening will be reached, respectively, 
the short close-by-pass-bulb-completely side of elapsed time is chosen. 

[0061] Thus, in this example, since the criteria position of the shortest path until it reaches target 
opening is passed, influence on control can be made small. Moreover, not the thing that drives a step 
motor 6 and is made into a criteria position after ignition-switch interception but composition 
complicated and expensive therefore is less necessary. 

[0062] Example 4. drawing 15 is the block diagram showing the 4th example of this invention. In this 
drawing 15 , the same sign is given to drawing 1 and a corresponding portion, and the detailed 
explanation is omitted. In drawing, 9D is a control circuit as control means equivalent to control circuit 
9A in the example of drawing 1 , operation of this control circuit 9D only differs from operation of 
control circuit 9 A, and others are the same as that of the example of drawing 1 . Drawing 16 is the block 
diagram showing control circuit 9D. In drawing 16 , 2 ID is CPU equivalent to CPU21 A in the example 
of drawing 2 , and 23D is ROM as a storage means equivalent to ROM23 A in the example of drawing 
2 . In addition, a resistor 38 (view 3) and CPU21D constitute a current detection means. Moreover, 
CPU21D works also as a voltage detection means of the power supply section which drives a step motor 
6. 

[0063] Next, operation of this example is explained according to the flow chart of drawing 17 . Drawing 
17 is a part of program which performs step motor drive processing currently stored in ROM23D. First, 
coil current (current which flows to a step motor 6) is detected from the terminal voltage of the resistor 
38 of drawing 3 at Step S31. Next, atmospheric pressure and intake manifold ** are detected at Step 
S32. Intake manifold ** can be read from the pressure sensor 16 as a differential pressure detection 
means, and making intake manifold ** at the time of an engine failure or throttle full open into 
atmospheric pressure etc. can detect by carrying out atmospheric pressure using a pressure sensor 16. 
[0064] Next, it calculates and asks for the differential pressure of the atmospheric pressure detected at 
Step 32, and intake manifold ** at Step S33. And the coil current of the step motor 6 according to 
differential pressure data which can be operated is computed at Step S34. This searches for the coil 
current of the step motor 6 according to differential pressure which can be operated from a relation as 
shown in drawing 18 . For example, when differential pressure is 500mmHg(s), the point 12, i.e., coil 
current, that the coil current and the demand output torque (differential pressure 500mmHg) of drive 
frequency =0 cross serves as coil current which can be operated. In addition, since the coil current which 
can be operated becomes large so that differential pressure becomes large, as shown in drawing 19 , if 
ROM23D is made to memorize this relation beforehand, the coil current according to differential 
pressure which can be operated can be searched for easily. 

[0065] Next, the coil current detected at Step S3 1 and the coil current which was computed at Step S34 
and which can be operated are compared by Step S35, when it can operate, it progresses to Step S36, 
and when it cannot operate, the drive of a step motor 6 is stopped at Step S37. Even when the drive of a 
step motor 6 is stopped at Step S37, since the step motor 6 is passing current to two phase among four 
phases for the position maintenance as the example 1 explained, always is possible for detection of coil 
current. As shown in drawing 18 , a drive upper limited frequency is computed according to differential 
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pressure, and it is made to drive a step motor 6 by the upper limited frequency at Step S36. In drawing 
18 , when coil current is II, for example and differential pressure is 500mmHg(s), a upper limited 
frequency is set to F2, and when differential pressure is 0, a upper limited frequency is set to Fl. 
[0066] Thus, in this example, since the step motor 6 is driven based on the coil current of the differential 
pressure before and behind the throttle valve 3 prepared in the inhalation-of-air path 2, and a step motor 
6, a step motor 6 can be moved by the maximile speed according to the service condition, and the 
influence of the control on [ at the time of starting etc. ] can be suppressed as much as possible. In 
addition, the voltage of the power supply section which drives a step motor 6 instead of coil current is 
detected, and you may make it use. 

[0067] Although it is the example applied to the idle rotational-speed [ by whom the above-mentioned 
example is used for an electronically-controlled-gasoline-injection formula internal combustion engine 
in this invention ] control unit which is example 5. A control unit which controls a throttle valve which 
application of this invention is not limited to this, but is indicated by JP,2-52108,B etc. by the step 
motor, Or it can apply like control units using the step motor of an internal combustion engine, such as a 
control unit which controls the opening of a EGR valve by the step motor, and can apply also to the 
control unit of others using this step motor further. 

[0068] It is good also as composition which combined the function of example 6. and the above- 
mentioned examples 2 or 3, and the function of the above-mentioned example 4, and the respectively 
same effect is done so. 
[0069] 

[Effect of the Invention] Since it was made to stop supply of the driving signal to a step motor according 
to invention of a claim 1 when the current which flows in the coil of a step motor was detected and the 
detection value of this current became smaller than a predetermined value Regardless of the coil 
temperature of a step motor etc., an actual output torque is detectable. While being able to control the 
supply interruption of the driving signal to a step motor according to an actual output torque compared 
with the conventional method, with being able to realize quick control of a step motor, generating of a 
step-out phenomenon also has the effect of being able to prevent good. 

[0070] According to invention of a claim 2, the current which flows in the coil of a step motor is 
detected. Since the upper limit of the drive frequency of a step motor is calculated according to the 
detection value of this current and it was made to drive a step motor by the frequency range to the upper 
limit of this drive frequency Regardless of the coil temperature of a step motor etc., an actual output 
torque is detectable. While being able to select the upper limit of the drive frequency of a step motor 
according to an actual output torque compared with the conventional method, with being able to realize 
quicker control of a step motor, there is an effect of being able to prevent to the generating nearby 
fitness of a step-out phenomenon. 

[0071] Since the environmental temperature relevant to the controlled body controlled by the step motor 
is detected and it was made to drive a step motor according to the detection value of this environmental 
temperature according to invention of a claim 3, while being able to realize quick control of a step 
motor, without being influenced by environmental temperature, generating of a step-out phenomenon 
also has the effect of being able to prevent good. 

[0072] Since it made have driven a step motor according to invention of a claim 4 so that the 
environmental temperature relevant to the controlled body controlled by the step motor detects, the 
desired value by which the controlled body is controlled according to the detection value of this 
environmental temperature computes and the controlled body reaches this desired value, while being 
able to realize quicker control of a step motor, without being influenced by environmental temperature, 
the effect of being able to prevent to the generating nearby fitness of a step-out phenomenon is. 
[0073] Since it is used for a step motor adjusting the passage cross section of the bypass inhalation-of- 
air path of an internal combustion engine, and controlling idle rotational speed in invention of either a 
claim 1 - the claim 4 according to invention of a claim 5 The supply interruption of the driving signal of 
the step motor for adjusting the inhalation air duct cross section and controlling idle rotational speed is 
controllable according to an actual output torque. Or while being able to select the upper limited 
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frequency of drive frequency according to an actual output torque and being able to realize quick control 
of the step motor for idle control valves in an internal combustion engine, generating of a step-out 
phenomenon also has the effect of being able to prevent good. 

[0074] Since it is used for a step motor controlling the throttle valve which drove according to the 
amount of treading in of an accelerator pedal, and was prepared in the inhalation-of-air path of an 
internal combustion engine in invention of either a claim 1 - the claim 4 according to invention of a 
claim 6 Supply of the driving signal to the step motor for controlling the throttle valve of an internal 
combustion engine to the amount of treading in of an accelerator pedal is controllable according to an 
actual output torque. Or while being able to select the upper limited frequency of drive frequency 
according to an actual output torque and being able to realize quick control of the step motor for throttle 
valves in an internal combustion engine, generating of a step-out phenomenon also has the effect of 
being able to prevent good. 

[0075] Since according to invention of a claim 7 it had the control means which stop supply of the 
driving signal to a step motor when the detection value of a current detection means to detect the current 
which flows in the coil of a step motor, and this current detection means became smaller than a 
predetermined value Regardless of the coil temperature of a step motor etc., an actual output torque is 
detectable. While being able to control the supply interruption of the driving signal to a step motor 
according to an actual output torque compared with the conventional method, with being able to realize 
quick control of a step motor, generating of a step-out phenomenon also has the effect of being able to 
prevent good. 

[0076] A current detection means to detect the current which flows in the coil of a step motor according 
to invention of a claim 8, Since it had the control means which calculate the upper limit of the drive 
frequency of a step motor according to the detection value of this current detection means, and drive a 
step motor by the frequency range to the upper limit of this drive frequency Regardless of the coil 
temperature of a step motor etc., an actual output torque is detectable. While being able to control the 
supply interruption of the driving signal to a step motor according to an actual output torque compared 
with the conventional method, with being able to realize quicker control of a step motor, there is an 
effect of being able to prevent to the generating nearby fitness of a step-out phenomenon. 
[0077] Since it had an environmental-temperature detection means detect the environmental temperature 
relevant to the controlled body controlled by the step motor, and the control means which control a step 
motor according to the detection value of this environmental-temperature detection means according to 
invention of a claim 9, while being able to realize quick control of a step motor, without being 
influenced by environmental temperature, generating of a step-out phenomenon also has the effect of 
being able to prevent good. 

[0078] An environmental temperature detection means to detect the environmental temperature relevant 
to the controlled body controlled by the step motor according to invention of a claim 10, Since it had the 
control means which drive a step motor so that the desired value by which the controlled body is 
controlled according to the detection value of this environmental temperature detection means might be 
computed and the controlled body might reach this desired value While being able to realize quicker 
control of a step motor, without being influenced by environmental temperature, there is an effect of 
being able to prevent to the generating nearby fitness of a step-out phenomenon. 
[0079] The inhalation air-content control means which control the inhalation air content at the time of an 
idling according to invention of a claim 1 1, It has the step motor which drives these inhalation air- 
content control means, and the control means which control a step motor according to the operational 
status of an internal combustion engine. Since inhalation air-content control means are driven to an open 
position or a closed position and it was made to set up after an internal combustion engine start up in a 
control -standards position It becomes possible to make influence on control small, and after ignition- 
switch interception, a step motor is driven, it does not consider as a criteria position, and, therefore, 
complicated and expensive composition has a less necessary effect. 

[0080] The inhalation air-content control means which control the inhalation air content at the time of an 
idling according to invention of a claim 12, The step motor which drives these inhalation air-content 
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control means, and the control means which control a step motor according to the operational status of 
an internal combustion engine, It has a water temperature detection means to detect the water 
temperature of an internal combustion engine, after an internal combustion engine start up Since it 
drives to a closed position at the time of an open position and an elevated temperature at the time of low 
water temperature and it set inhalation air-content control means as the control -standards position 
according to the water temperature of the internal combustion engine detected with a water temperature 
detection means Even if it makes it make it move to the back usual control whose number of steps of a 
step motor and opening of an air-flow-rate control valve passed the criteria position at once and were 
made to correspond not after interception of an ignition switch but after an internal combustion engine 
start up The thing near [ as a position of the inhalation-of-air flow control valve of idle rpm control ] full 
open from the first is needed at the time of low temperature. Moreover, it becomes possible [ making 
influence on control small, since the thing near / as a position of the inhalation-of-air flow control valve 
of idle rpm control / a close by-pass bulb completely from the first is needed ] at the time of an elevated 
temperature. Moreover, not the thing that drives a step motor and is made into a criteria position after 
ignition-switch interception but composition complicated and expensive therefore has a less necessary 
effect. 

[0081] The inhalation air-content control means which control the inhalation air content at the time of an 
idling according to invention of a claim 13, The step motor which drives these inhalation air-content 
control means, and the control means which control a step motor according to the operational status of 
an internal combustion engine, It has a storage means to memorize the opening of the inhalation air- 
content control means before starting of an internal combustion engine. Since inhalation air-content 
control means are driven in one whose sum total drive step of a step motor decreases among a closed 
position or an open position based on the opening memorized by the storage means and the target 
opening of the inhalation air-content control means after the start up of an internal combustion engine of 
positions and it was made to set it as a control -standards position The criteria position of the shortest 
path is passed to the target control position after internal combustion engine starting, and it becomes 
possible to make influence on control small, and after ignition-switch interception, a step motor is 
driven, it does not consider as a criteria position, and, therefore, complicated and expensive composition 
has a less necessary effect. 

[0082] In what controls an inhalation air content by supplying a predetermined driving signal after the 
start up of an internal combustion engine at a step motor according to invention of a claim 14 The 
current which flows in the coil of a step motor, or the current which detects the voltage of the power 
supply section which drives a step motor / voltage detection means, A differential pressure detection 
means to detect the differential pressure before and behind the throttle valve prepared in the inhalation- 
of-air path of an internal combustion engine, Since it had the control means which a halt of the driving 
signal of a step motor is performed and make a change of drive frequency based on the detection value 
of current / voltage detection means, and the detection value of a differential pressure detection means A 
step motor can be moved by the maximile speed according to the service condition, and there is an effect 
of being able to suppress the influence of the control on [ at the time of starting etc. ] as much as 
possible. 

[0083] According to invention of a claim 15, it sets to invention of claims 13 or 14. The current which 
flows in the coil of a step motor, or the current which detects the voltage of the power supply section 
which drives a step motor / voltage detection means, It has a differential pressure detection means to 
detect the differential pressure before and behind the throttle valve prepared in the inhalation-of-air path 
of an internal combustion engine. Since a halt of the driving signal of a step motor was performed and it 
was made to make a change of drive frequency based on the detection value of current / voltage 
detection means, and the detection value of the above-mentioned differential pressure detection means 
In addition to the effect of the invention of claims 13 or 14, there is an effect of being able to make it 
operate not after interception of an ignition switch but after an internal combustion engine start up etc. 
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«#R«0 g mffiJKt-S^v >T^fflffiffi* tzit£ffltmw 

0 %±mZTv7^-?<7)£^<V!mAT-y7tf>J>-'%< 

xmwmmimtzi&Mi-h xnz ifzz t &mm-th 

1 iirajii 1 4 ] «w«»ai^f 7 rt- 

•f&iiMzti^x. 

±MAtv7*-?coziA Mzffiti&nft. SfcUJJB 
XT>y7-^-**B»-f&«B»0«E*«iajt4«a 

50 t*«IIE$re?ai-r§IIE^ai^Si; . 
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wcLiexr v7*-9<rmm&%<?»ft!tbi mm® 

««R**SKfrfT a J: otc LfcHWWI 1 3 1 4IE 
[00 0 1] 

[0002] 

mx'hh. laiiatcfcv^T, unra*#&*LT*jo. 

2tt«JGllS&SLTHS. ««iiB2rtft:JiXnvh 
3 ^'!S(t £>tlt V > 6 . I(7)Xa7h/^3 #±880 

[00 03] OTWT-fXh'Jh'jL-^l 0H«i, 

**>ei<eki ifcKi*fcftfc«^**raseBi^jia 
m&ixfyytftm^&mi-t&ryyrft-ty? 

■9-1 2 9yy9Wffti%fi%.Wfcttmz9v 

y?ftmmmt>ti. zco?yy?ftmn\ty4y\3 

*^LT«»ia»9{CiS0a4<l4. A-yf-'J 1 4c0ffl 
^^JE. ©MjiK2^(t^n^E7J-k>"tl 6C0^tii 
III ^^5^15, 17fcrtl,T«ffll|slK9(C 

[0 0 04] JEE7J-fcy-9-l 6T«iajSilfciR»»£E*i: 

? 5 y 1 2 *•> 5 y ^fi-f c <k o 

g? 1 8 fcftft ^fifc«RiWt# 1 9 J; 0 «SMf)«S 2 
0rt(£fl»8*i*. LMfiiX, xn>yh;P#3t>L< 

umwi# 5 1 x -> x w&suLtm#r s z 1 c «t o . 
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«jp<onHK3as^$ij»ts z t tfx-% h . 

[000 5] 02 lte. H2Ot*LfcM»0»9*5- 
jeafcfrS+fcMJiaKl (CPU) 2 1,**&JMiJ: 

xmfr&L-mift&yyy&T (rami 
h%wyf- Vfrmit^mtet^x^h u - 

10 -.Xt'J ( ROM) 23. A7]tf-b24, 25. tiiTJ 

[000 61 A7rt?-h 24 fcli. A' 7 f 'J 1 4(7>« : P 
UEfcit/ETJ-ty^ 1 6£0l&tiffi#A/D^|ti2 8 

<i^64niB2 9*»^j*oa**t*. i<o@<isa*ffi# 
m<r>fsmz*^y?mx^m-f&mxffifczti& . 

tH7J^- h 2 6 KteX-f -y Tt- 9 6 <7)»[I]?& 7 
20 m^tlXH*). rtX27ZftlXCP\}21frZ>ZC0ft 
1)#-h2 6 CftttS ill 4t*7h SOgMllfl^tCjC tT 

enniK 7 j: o xf -y rt- ^ 6 ojKa«ss*»jtj* $n 
[0007] tci^r. «w**iaw-*«^» 

=E-^ t AHait^MtLl. ^ft/< -y r 'J €J5 

***BfcttTL, Xf -y 7*^-^6 fc«)fl#5:moT 

fMBtl/TU*'?. f^*.. Xf -y 7-^-^6 OMiH 
J:3fcBBIfiI#i£iec-tk. «Wlil»9ffl!TEttLX^ 

jxf»rt-f6« awes t gteomos. t tm 

[0008} -eCT*, ±j*L3t!(f^P2-2 222 5-f 

40 &mcomxi&. mfe%KaTX'it*.T t*~? e <r> 

tix\*i. mmwuim-thw. w^2 -5210 
sm^im<rmx'\t. xfyrt-? en&i) h/p?a J 
mtmm.izm-tzztfrh. wmmzisixm 
ffimtLm\mtz>zbx\ mm&m±-tz>zbm 

[0009] tt: x x7--yr^-9 6^mwftiumm 

50 5 OP* SrffiHSf 9 (rfS'ti^^Xr -y 
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6(7){4fflk-Sc§^, $i]$#5<7)IS£5r*aftJ:3fcLT 
fcft. PMHfi^Bg-tft* 1 . 1f&B86 3-4 

2 1 o 6*$H8*<owrii, jft**-r v+mwkizz 

[00 10] 

2 2 2 2 5#4H8*$ J: t/M¥ 2-52 1 0 84&ff* 
fcfeSJSjflfcfiSJfegKTliXT >y 7"*- * 6 fc*>*>ftS 
SWcJ:Om«)ffib. &ft^l«jjg«£?J»rLT 
v ^ft £J6, Xr >y rt-^eon'f ;HB8$?t:tJ£ LT 

Witf. IWiWIT** OWIIbWBlLT^iflr^ttll 

t^i: ffiwcomrfciffitz t , met** rsie 

£ffi< a^W»«8R**< £ fc ft*£ 

4: fcft PHK**'* •> fc . 
[0 0 1 1 ] Sfcfc, XT t y7 , *-*60SMjM'?W: 
Xr'/7t — ^ 6 co»Jffli# 5 *> UttlKEC <fc oTt^l 
<»**«t, ^%£fcii£l±fc?T*>lSK>fc 

ffi«fc#ft fc ^ 5 RWjSW** ^ fc . 
[00 12] £fc. *WfcBH6 3-42 106#&**fc 

is^$n.fct^*^aT'ji, v^mmuzxT- 

•y 7* - * 6 fcSIS l/C , Mtl# 5 £g Ti&ft 

s-itft J: o fc ix uh<nx\ zwrnm^Tti £ x-i* 
mm9t,zi,mnixm>it&-mtf$>z>. -e^fc 

ft. A**"* •yf-SBK&ajlllK, 

«)IW*7ttK S ^fflHHSI 9 *7 £ -tt ft fc 

ft^iJWIUSS^St^ 1 ?. KflTlSiit&icOfcftftlS] 40 

B.^ { J)->fc. 

[0013] zwmtznx oKfflmj&zm&tzt: 

ftfc&Sftfct«t\ XT-y^-^WSaS^JffllS:* 
, A^JKPiM i l!M U# ft 7. r v 7* - ? tfDifl] 

a9*oa«» iSffi&fl§j££<£ 

s 4 w«w»oiij«siit«ttr * -tSrBWfc-rs. 

[00 14] 

[ MB Sr HRfc-f ft t&xn&k 1 19*31 1 <0$$ H JJfc$ ft * 50 
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r -y 7*- * OGHttfr&li . Xr y 7*- * <0 a 4 ; Wc 

aaiftitssfciftaju £o«s«ttaieaw£eJ:9'h 

$ < &ft fc £ l±Xr » 7*-7^>W*fflra0>lRt&*ff 
ittfti^lfcitfrCifcft. 
[0015] m$%2a%ffli l z&zx ; r »/y*:-9<n® 
W%mts XT-'y~7 : e-?<oa4 Mzffiti&mtfciiktil 

i . i otstext* ohi t:fS t r ^ r 7 r«- ? <obiu9 

^^ttEHTXr <v7*-9 HBlrtft i 3 fc Lfc i»« 
t**ft. 

[0016] m%%3<n&mz&hXT»/r*:-9<?>® 
Wffit* xf77t-?(:± ")iW«iS<ift«WJ«i*fc 

usa Lfc«ttKa8E*aaj l , c »a«aa«)Siajfifcj6 

tTXf -y 7^-^ SrKW-r ft X o fc Ufc i ft . 
[0017] H*3H4<o^BBfc^ftXr y7t-?<^i| 
HWSrSti, x^ yr^-^fcJ: *j«WS*ift»S(liP*fc 

t-cMSijffl)** { *JfflisiiftSM<i$:*aiL. ci^esffl 

tmaMWtoWfrtft <t 3 fc^T" » 7t-^ 5r SEfrt ft J: 
^fctfct><0'C*ft. 

[0018] |»««5<0»HBfcfl»ft^>y7 , t-^<0lW 

T, 7.r'y7^-^{S«TO^^^"Xi!R^«^ 
S5f5rffl«?ril|gLTr^ H/HSBBaK^lKW^ftftfctt 
ffl$*lftt><0T*3>ft. 

[0019] lf*3S6<^BBfc^ftXT- •yT't-^cOWJ 
flWSrSii. IS^Sl~iS*«40V>"m*>cy)%i>Bfc*J^ 
■C, Xrv7 ; &-^(i7?-b;l^.r;K7)S§^a^ftfc)i5 

tT««§#i, rtMM^iS^aSSfciSft^iifcXD'y 

[0020] |»*3B7<^HBfc:ffi ftX-f -yrt-^fiOflPj 

m± "3^S <=0rft fc ^«iXT>y7^-^"vcoigi)ft#<7) 
ftffrfcffih-f ft*W#Ri: *«lifct<OT*ft. 

[0021] nr*ffl8<o«BHfcff ftxf f-r^-9<rm 
Matt, ^f-vrt-f ft3^7n=atfi*<a[**ffl 
tft«^a}#Sfc. c: ttjfifcjs t 

TXr'y7 ; E-^^«I^«c7)±|lffl$-jI*U, 

«)jgm^±iiffli x-coffiimsmx-XT vtz.-* 

iW»t ft*Jffll¥®fc * fii^-fc t» OT'ftft . 
[0022] ttim9ffXtmz&&Z s f-'y7*-fam 
mmmi. Xr--y7*-f>lz£<0Mmii&W.MWMz 

mmto&z&nmmizjBtxxTvT^-irzw 

Wth®W*fkt*ffittzi><nX'hh. 
[0023] m^i Q<n%mzfohX7-»/7 : z~?<?) 
wmmt, xf •y7^-^fcj; 'omm^ixhwrnnw 
fcTOLfcswi^t^+ftawfflflfl(iaj#Ht. i 
cr>mm&&^®.<nm!,mzfctxmMWftmm% 
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hhmmzn&i. zmmmizm®®mt<m-t& <£ 
[oo24] mxm 1 1 ^mmmmmmmmm 

[0025] llsfcH 1 2««B^fcfiR*rt«MW<0|i]«8 
■y7*-?b, mwmcoMfcVmizfc IX Xr •/ 7* 

*m&mtzmi. mmm&mmtz. *m 
aj^K-ciaas s*i s mjm^mzm t t*a£$ui 

[0026] h^jb 1 3coftmz%&ftMsmnfflwm 
s«*!i»#BW)8ii«*Etwsiett#st*«ii. tara 

[0027] n** 1 4 <^«£ffi&rtftfflHaM«l£ 

wmm^zm&t bztxm^^a mmtz i><wz 

[0028] ffi$g 1 5 ra%93£ffi*rtilim2)N«& 

wi. m&i3tMti4<rmmzti^x. 
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»^aESrfTdJ:dfcLfc*»<0T*4. 
[0029] 

U MZr&tihW.m$lliit Xf77t- 
[0030] SI*a2<0#Sfc:*iVvCtt. ^f'y/t- 

^-9<r>?A}vwm\zmktii<mik<r)&y\ ymw*. 

ItiXZltzih. ft&H&lZitKX X f y 7°^ - ? 

[003 1] M*fl3*>fMHfc*iV%T«, ^f'/7t- 

-CXT'yTt-^SriE«rtl.OT\ HJ«ffljK(clMf$fi 
|.^i:^<X7 : --y r* - ^«®tii : 5r$'Jffll& %&X'% h b 

mz, mm&nmLh&mzm±im. 
[0032] m$%4<Dmuzt3\ixit. ^t7^- 
?izx mmix&mmmzm&Ltcmi%mizRit 

<t 3 izzt yr^-f £m$rtmx\ 
izfrnztih^btcKXT-'v-r^—twi. 'nwMtcvm 

[0033] a##5tf>&«fc:i3VvC«. l!RAS^« 

•C'#l»tft^, BaKljR<0«4tR#k:l»jtL*4. 
[0034] W^6W^{CfcV^(i. Tf-tfW 

jummz-mzx lx mmnxa v h twttm 

mz&tthxu-v Y)V#mnXTv7*-9<nW38ZiM 

w&nmx'ZhbMz. mmm.co%<kh&mzm±i 

[0035] m%%! <r>mUZiS\^Xii. X?v7*r- 
9cr>a4 MzWUxl^^tH t , -e^ajffl*%f€<g 
<t *)'b£<%&b%l±Xfv 7=£-9'Wm®m<r)& 
1&*W±+&. cntiO. x-r-y^-^oa-fy^ 

**ffifcJt^t xf -y 7"*- ?<\<7>Wmm<r)miift)k 

zm^co&J) hfrftzmtxwwx'Z. xr vr*—? 



06/27/2003, EAST Version: 1.04.0000 



(6) 

9 

[oo36] m&gisoxiiHc&tvcu, xtvtz- 

mmmcomm t mmwum?* f7rt-?j 
mwsti. XT-yr^—rn^jimm 

mz}f<-xxT «y 7*-9^<r)imm?r<?>®m±zm 
mnuiihA'tiztotxim'?*. zf-vrt-foi. 10 
<o mmmmx-z h t mz . mmmm t> «t 

[0037] B*59®SMBfc*JViTii. Xf'y/t- 

?izx mmztihmimtzm&btzmmzztiiiii 

ftlc<fc 0. ^SJS£i^$*U Xt 7 rt- 

JMFfcB±LB*. 

[0038] Ht^Hl OOSMHtefeWtH:. ^T77t 
-*fc.fc9MWSft*«BWM=liraUfc«*ffl*£B 20 

£Bi« U £OTB«ffifcWW»tt*«ar*-* J: P Izxt ••/ 

7*-9*msth. ztitzx*). mmmmwzti 

[0039] mo* 1 1 wfMHKisv^li, .SAM 7 
*OBKftTttar< rt«BBB*KBi^fciftAa3R*» 
»#«&£B[ffl*fcli^<iiB*T»BUTM»B» 

t&wfcfl^fc&l). yf^Mmzx 30 

[0040] 2W»WtJ3V^TH« *ffllCJ: 9 

«a#^*l»K»4 i 3 fc S *T t> , ffifflBttjc 

^PBfcie^t^sSWfc'flr'J, *fcBBJ«Wi7c*7M H 
^D!ieaM»W««8UBM»*Oti!Ii: LTH&mtjfi 40 

**rKfcSr*. j&fcX'f 7f-«£tcXT7T* 

B^*«*»J*»*Mrc$r < =5:1. . 
[004 1 ] 1 3«*"!BtJ3V^{4. ABBBB 

iioiz Ltz<7)Z\ fflW^mWZ'bZ <ttz limit 
KBSrHMBiMrc* < & 4 . 50 
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[0042] B$B 1 WmilZiSWXli. &EEtttf# 

*fl6ffl*frfc:jB tKaxmrnsLx-mfrtz i vx-z . 

tttm«<oiH9l^)« V&SAfli *. * i t *nn8 1 * 
[0043] B$£l 5(r>fflltZti^Xte. BEHSBB* 

zm&mzfcttzft*m<m%x'mfrtzktfX'Z . 

[0044] 

mtm i. mi \iz<nxmmm 1 mmz^-tmsmx 
z\<rmv.z&wx , ia2ot*fjsf &UMz\m 

7 Att02 O<oWCtJttiB«)0K7KfflS-rSIBIIIi] 
9 AJ4H2 0<oWC*«t*B»lilB9fcffi3-$-*W 

$ tii, x o am mwco-^x-h & «A«suHW«^a 

fcLT^)IM»#5*tIflW4X7 i «y7 , *-^6^)3>f/l' 

^tb^St LTcOyKa-by-ffJ) 1 ?. Cc07j<:ia-by-9-3 
0^W«M 7K?aSr^-fft^5r7-<y3 1 

2r^- 1 X M9fflto 9 AKjM Oatf . 
[ 0 0 4 5 ] E2<i^Jffll[B]Sg9 A<?)-M2rSt7'P 7 ^ 
®T'S>&„ ,I<DH2££Vv<:, H2 1t»J&t*95»t 

1 4cWfmE£*W-fi^. Jl7J-fe>^l 6*>^£7)E7J 

* -e^-ea a/ds»» 2 8 at-t x^^ft#tc^m t 

fcttlcA^'lf- h 2 4 tftftti . ttz. 2 1 A{±H2 
lWW«CPU2HCfflai-tCPUTft&. CICOCP 
U2 1 A«t 0aj^^-b2 6CtB*?iX&4 t'v hiOgg 
t TSIillllR 7 A J: *} Xt 7 - 9 6 (=■ 
BWatfttM-S. IHftiaB7AJ:"3ffi^$ii* 
Rffi«8[^ttilifl[«- A/D^« 2 8 A ^ LT A^^ 

- b 2 4 icf££-r & . *<oft«4B 2\<?>mi wmzmfc 

[0046] H3tt. 02*>{*OK»0B7 AiOBSfflS: 
*Lfc0BHf*4. aj*!jf-h2 6*»^<0©^CJ:») 
h5y> ; ^^32a-32d, 33a-33d,^|g 
34a-34d, 3 5 a— 3 5 d , 36a-36d. 3 
7 a~37 d£-ftbXX7-»/7 : £-?6ZmWl1-&i5 
tzffi& § tlX V . fiSEH 3 8 (i >y - ^ 6 tag 
HZaj >\,was&m>thfz*><ol>nX'M , jgfttS3 
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8M#m «ffi4A/D3S8&2 8 Af3«fctfAA<-K- h 
24£rt-LTCPU2 1AfcAA3ii % ^Wftbbtvh. 

mmtmmn&x o =m ^mmmmx^ ixonz 

m&LZtlZ^&. C:c7)ffi}5iS38tCPU2 1 A 

J4«a«uu^a*fli«r*. cpu2iA{ixr 

7^-? 6 £B»+*«BStf>*EEtJta]#Ki: LX i> 

[0 04 7] ftfc, #{ajc9iiff$\ H4co7n-f-^- 
hfcftoTRHJTtS. H4ttatt#RfcLT«ROM2 

3 Aflcg^ftTv^x-r y?"*-? 6oraM&a* 

ia 3 coasts 3 8 nm-^m&z. "5 Xf 7 7*- * 6 CO 
=M/na[£8taj-f*. act, xf7rs2t, 34 a- 

5gffii MSVUtett, *f ■y7**-?6;«jfc4MKl»tf 

fciKWco*j-e*i*«i>i)3ti6, xf^rs 4 nf«/7t 

Xf 7?'S3T3>f^1|«tSt{ELTXf 77**- 

i>. 

[0048] zzx, •yr ; t-^6<7)3-<;H;eS^ 
ft t J: o T£ t £ Xf v 7** 6 COiti^J I- /k? 

6&m*xmttl. H5fctJ^*C, Xf 77'*-*6 
cOtU^h/P^tiElllJgamti. Atv7*-9 60)14 
/WiSA* 1 1 , 12, Is. ntiSTtSfc^fxT. «i 
a , b . c . d K*-f J: ^ fete b;k? , 

#Ii*»M»WI£TU:*^ Xr-yr^-^6coS^ 
ToutSr*#S 3t»fcl±B«HaaBt S" F i j6> 6 F 

[0049] 3-f^mfef) 1 1 1 , I ilziitfh 

Pi. FzT'fcD, 34/Mta*U4&TT'«4Xf 7 7°*: 

, II 6 {CTjrf J: -5 l,z 1 4 )V%m> 1 $mzfc t X x 
T'v~?° z t~9 6 <0lElliJ5l*»*aHtS*&«e«*<» & . 
±»LfcXf 7TS3fciSWt. xf -y T=E-^6<0± 

mwmmmx'<F>mmm*s%tih t . hsl^iw 

tJr y X (c^ -9 T X f -y 7"*- 9 6 CDigl&tffTJbit 

S. 

[0 0 5 0] t%b*>. ^f7 7t-^6[l tSRttfl 
Wli^ftjlttfclBJBffljl (W*tf£RJM) lz&?&± 

lxh i , ;co*j«a*^teii«fcj&ji=5riHi»fia^ 
f -y r»£ wss&S'- y x (cis o -cast* $■ 
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fc&v, Xf 7r*-?6cD»*^t3:S. Zcr>i& 
[ 0 0 5 1 ] *fl?ttRlt<S>*v0^roa< s $M 

biixim^m^umm ram ?7 -/tra 

M) #R{ffc*iTVi**&tt, filalco«Mf?±«(7)Xr 
•y 7"*-? 6 CDHiftfigSr A 7 ? 7 7 7R A MiZtmZ 
10 tfTfc#. ^cDlllijfigi^^il^HSji^dllWaS^ 
T-xf -y rt-? 6 £ S J; a t .r fc 

[0052] xt WAmimmsx'hh 
b-t&t. cpu 2 1 A*6awj#-F.2 6fca}a3*i 

iBIWS^tt. "1100", "0110". "001 
1 " . "10 0 1" co^-f^Hc^ri,. L£#->T. S 
ttcOXr y r*-^ 6 «fla(KitiBt6»»«W " 0 
110" JJCtc " 1 1 0 0" coigflflWai 

igf)llli?l7A^»f|-fcy) "i" WJEt 

■y Tt- ^ 6 {41 o<y)^-f6j{c 1 Xf «y 7TH»-f 4 ztlz 

v?*-? 6 £Bfa«D;fr|iofcj?racDX-r >y7°»fc'ttlll» 

[0053] CC04 o (w^JtiJV^TJi. Xf- yr^- 

^ 6 co 3 4 Mmm^zmm < mmv&ji hwit*m 

X'Z htmb. Xr -y rt-^ 6 colBiH?±^igi)jajSIS 

<o±roa€*iaK<oaj* tjst-cfrd z t &x- 

30 XTvT*-?6nm&fflffl*miX-Z&b& 

[0054] h»j 2 . 07 ttc <r>wn<?)% 2 &ffl* 

fcfi^T. 9 BI4Hl<OWt£l3ft*M«!l!IR9 AtSfflS 
Bco»)#*^|IlS89AcoS!)#tM : 5:S/c(tT, fcoflfi 

\±mim\tmw.x'hh. msmmmm^^-tf 

a-y?mX'fo&. 08(CfcV^T. 2 1B<4H20WK*J 
40 tt4CPU2 1 Atffi^l.CPUT'J) 1 ?. ^/c23B 
l4H2<O0Hc*J»t*ROM2 3 AC«Si-4iE«#ai: 
Lr<0ROMT*£. ^rfe. ffiiiiS38 (9361) fcC 

pu2iBiimsf^ai#g^fifig-r4„ i^, cpu 2 
1 B«x-f 7 r*-^ 6 s-ieiirr zmmmnmm* 

&ttxi>®<. 

[005 5] ^{C, *Mc0ij#2r s 09cO7D-^-v- 
bfcftoTKW*. H9t4ROM2 3BrttS^A,n 

r^sxxyrt-^^aiaHisrffdrp^^Aco-^ 
T'J)I.„ i-f. x-f-77'si ix\ xy^yiW* 

50 ja-by-tsoio^aitni.. -e-t-c, xf 7/1 2 
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mMmarx-h 1 1 # «, xf -y r^-? 6 te*r .y 

[00 56] 01 Oli, WJW^JfPt^Sr^UT^I.. 

B^T'ittfCOfc 1 2 O^X^?* 9 . 108 ( 1 ) # 
i^kiSlf^ -£$ftl ( 2 ) rt^W^fjftfc&S. 0 
1 Ofcfctvt. ^TOjlS)&^{i^ffl(B«JflfagTL.(J^ 
< i¥± LT J 3 {CjU 5 BfWff t ^f- „ rt- r? 6 

tin. Tj-mmx-lzxf ••/ rt- ? 6 <wm&h->x 

±tz&&mmm>m.i,z4-isx : 7 4xzti^ rom2 

3 BfclBftSfifcxf- >77'*-^ 60ffig£- 

fctf>. ROM2 3BfcE*3:hJfcti«&>6£flill, gflR 

iolzlX^&tztbX-fol. 
[00 57] ZCDXoiZ^miZ&^Xii. fokX-i 

<?>mt£xu% < mmcm&ffitemz&mmz-m 
mz>mx'%<%&. 

[0058] mmm3 .011 {± CI eO^Hjjco^ 3 

tK-fffifmx$>&. zcrmi lfctjwc, mii^je 

atcfc^T, 9ci±iai<o^fcfc(ti.$iffliiHiK9A 
izn^tmm^t ixwmwwx-t) 0 , c^jtp 

®8§9 C<7Dl&ffe&fflJfl|[5lJ&9 A««|f^t Wt. 
^WfltliHKOMtRai-pft*. 01 2(iffifll|B|i|9C 
fc^rfOy^Blr**. 01 2fci3VvC H 21Cii0 
2 ^JtfcftS C P U 2 1 A KffiStS C P UT'ft 0 , 
* £ 2 3 C &02 OMtfcft 6 R O M 2 3 A Cffl 3f S 
IE1§#St LTOROMT*£>5. ffiffig§3 8 (« 
30) fcCPU2 1CttWmffl¥R*flM»-«. 2 
fc. CPU2 1Ctt^-fvTt-^6fc81W4*j|« 

[ 0 0 5 9 ] {ftc. *Ma*flfe. 01 3<07P— 
-Ntfi!-5TittBJ-ta. 01 3<3ROM2 3C|*j£S£ 

xf -yrs2iT\ 
#*a4=V-*3 0J:»/tt*&i*i4. -fLT, Xf-yy 
S2 2X\ *fflff«Kcitt>L-CW»# 5 OBftMKfttg E 



< 8 > #1^8-5 1795 

1 4 

< . *g*«gni: £ CfiBflfflll&P'hS < &4 J: 3 izm 
fe£tlZ>. mz^ Xf*/7S23X\ im^r-vis 
s>x4 <BEHi"f ) MUAtHIMW 
*rfiTEttrtS*»fiU*S^iy{v 9Tv?R AM (0^ 
•ti"f ) fcieif^ilT^§|trilI<7)Xx-y7^-^6(?)E1g 

««*»4.±isjogBwaaisAri otxt^ rs 2 2-e 
*hj U£ mm& fcnaw* at wx&p c * g 

10 s^mmzmmti t x-wwwx&p o zmn-th . 

[0060] -fLT, Xf -yrS2 5K;fcVvt. Xr«> 
7"S2 3, S 2 4 THIS: L£|g; WUX&P c . Po^Jt 
«L, Xf77S 2 6 *7t:JiS2 7-C, ffii»mxR# 
^ < *i *|6l(cxr >y r^-^ 6 SriBM L . SWSS& 

izwmt&tx-covmmtemh. m\4\&*mmm 

#8femLX\ih. %M (3) t-^t^wffliaws^ 

«*Lfc«*H»WITiT, i/vlZ^gtlSS (4) X-7j?t 

£ffim%®Q.&zM& itctfr&immTi x\ ftim 
EwmmzMmtz>zbt,z%&ox\ mmm<m^ 
20 PHifraH)?-f«j:3fc-r*. 

[0061] zco* 5 iz^Miz&^xn. smmmzm 
^&£Tv>M/!ms$<7)£m&m£m&z j £x^&tztb 
m^mmA^ <-thzt tfx-% 1 , ±tz. j&kx 
* -yf-i&m&zxTvr*:-? 6 mmLxmmimt 

•fit VX-m < , J: o T , ffitt^nflFSrffiliSU^S 
[0062] *Sfefij4 . 01 5tt£O&9|la)|t4|gffi0| 

30 4. HfctJV^v 9DttBl*5Wfcfeft*WfflHJR9A 
mm 9 D c7)il)^*<$ijtJ|I61iFS 9 AOUftsfc 4 JtfttT'. 

*wmte®i<mkmmx'$>h. 016«»i«iiiij»9d 

5r^-f 7'n -y ^ mX'h h . 0 1 6 fcfcV . 2 1 D 130 
2 £>fflfcfctt& C P U 2 1 AKffl St 4 CPUt*0, 
^Jt, 2 3DJi02CO0I{Cfc(t4ROM2 3A{^fiS-f 
*e**atLTtf5ROMT**. JSmH38 
(H30) tCPU2 1DJ±«aEBlHJ#SSrfl|Kf4. 
iJt. CPU2 lDiiA7-'vT*:—?6t:mW}t&WM 
40 SU^ttjie!£iJ#gt LT <,»<. 

[006 3] <MZ, *^cO»^Sr. 01 7^)7D-ft 
-hfcfciXmith. 01 7(3ROM2 3Drt(CW^ 

btixx^xr-vrt-fmmmzftirtify&e) 

-MX'$>&, t-T. Xtv7S3 1X\ 03<OJE;ffi#S3 

8 comm& j: o 3 -r (xt7 r^- ^ 6 cm 

4«SS) iW$t&. mz, XT-yrS3 2T, 

•7=*^HE(4SE«aj#at Lxcomxtyiri 6 i 
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[00 64] ftfc, ^r y7'S3 3f(i. Xf773 2 
■Cttffl LsfcfcJlUE&feJ: -f >t-9 PfEO&E 
£i83ttT3<#>l>. * IT. Xfy7S3 4t. Sfff 
-?KiEW:Xf 77'*-:$' 6<?Diifp5rt|3^;HsJS; 
WSSth. £*Ui, H18t*TJ:5sSfB«|k*»4,, HE 
fcfS t fc xr 7 r 9 6 ^IMprrgga -f )i>Wtii i 
h^COX'hi. mm. JII* ? 5 0 0mmHgO^ 

iitfmm&zi4ivmMt%h. mi 

<=SrS<7)T\ ^<0^Sr : f*ROM2 3Dfc:afi|?Hf-T 
&ZkWX'%&. 

[006 5] Xt-vTS35X\ Xf'v7S31 

7 7*S 3 6 it*. »ft>R^flig&*§£J;Uf 7 T 

S 3 7 Wf -y T*- ? 6 <D»£ ft ± t & . 

Xf -y 7*t-* 6 UDdtn 1 "Ca* L-Jt ± o izZvftW. 

3-f^«8t<0tta}li«l*iir(l6 , C*4. Xf77S3 6t 

tt, Eai8C^LfcJ:9fc:SEfc:j6tTra»±|R««dR 
fcgJiiU *^±R^«T-Xf 77* ; E--;5> 6 ZmWrf 
&£o (£t& . H 1 8T1i, «itf3>f ;l^BS*« 1 1 <0 
IUI* I 5 0 0mmHg<7)^(J±|SjgjS^j&SF2 
t «r *) . HJEEtf 0 «o^;LLI8Hi8fc&« F i i 6 . 
[00 66] iOi-3K*Wfc*5V^Ttt. «S0iJ»2fc 3 
RttfeiifcXP? 3 ^iWf&cDHJE fc X-f y 7**- 
* 6 CO a A iVQMz&IS ^X Xf 77" : E — ^ 6 <?DiBIi£ 
ff-5TU5OT. Xf 77^-:? 6 fcttffljftfrKfc tfc 
MdfficVm.T®fr?l k &X'% , J&IS^^Siiffll^O 
IHmfcW* 4. Srfc, 3 -f yi^Soft 

0 CAf 'y7t-^ 6 *BMr*-&«8MO«E£ttlti 
Lxm^ioliZlXi>X^\ 

[0067] mmms . iMemifomitzomt: 

•IftfclS^Sft-f . «r£¥2 - 5 2 1 0 84*ftffi9tCBH 
^^ifCir^i^^xp-y b;P#$-^.T'y7°t-^T|iJ 

Mfl^&c t mm-t iztat-ctt. 
[0068] mmm6 . ±nM&m2 ttdt3(o 
n&k±Exm4<om&*m*&bitt:n&k lxi 
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[0069] 

[«W«»«3 WMlMfflZtitif, Xf 77°*- 

^^a^Mzmx^nm^iai. z^mm^mm^ 

*0^fcff±*-*J:'3fcU:*>T\ xf 77^-^ 

tfefefratlt/^TXf 7 r*-:?/\<7)raf!-t<7)ft&# 
±*Sa»«mAh/^KJ6fcT«l«rc*» tlT. Xf 7 

[0070] tW^2<0^HJfcj:ti(^ ^^. yr ^_^ 

con&^i«[^c7)±i58ii * xcommmmsxA f^rt- 

[007 1 ] |»«fl30«ttHfc:J:Wf . Xf y7t-? 

XT77-t-^o@SS^IifJtipS:||3St*^&t*t, ftn 
[00723 »S3l4<05HJItCj;:h.tf. 7ff-tT*.-9 

h Z k ^ < Xf -yT-^E -^Oi 0 «a=5r»|ffll 

[00733 w*3i 5 <o«BBt: j: war, it^Ji i -nm 
mm *invtpnfflnzti\. ^x . x t y r t - * fi« 

? tie t T M9PT* . *> h if ^±SE»^MSO±ISjg» 

[00743 mm 6 «)X9Kc j iuar, 1 -it^ 
mAn^-rtubwmHz&^x. xf77t-^ii7? 
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^Wfc LT3i5£T-$ . ««SM^fc(tS xxd -y hium 

[0075] tmmimmzititt. xtst*-? 
mrmta^icomtamm^mx O'h? < t # itx 

ax, XTvr*-?<m.mc%m 
zmx-z&t&iz. mMm%ic?)mi>&iiHzm±T£ 

[0076] mmsmwizztuz , xf«/7t-^ 

mmmx-XT vr^—rmm-thmmmkt m 
i.tz<r>x\ xtv 7*-?<r>?4 >vwg.mzmm:<m 

JEtTlW?&, &X. Xt <T)£*)®m:® 
[0077] a*lI9c7)^B>1tCj:ix(f , Xf'y7^-? 

£j 0 mmn&mmmzmitimm&m^niiiii- 

{CIS t XX T 7 r*-* fcMfrft M»¥S fc £ « * it 
[0078] B^lll OCDfffllZ £tM . ^f77t- 

mz. mm&<?)mii>£ t )&mzm±x'%hmcoim 

[0079] 1 1 tyOttzMxtt. r-i k y 

emamt tz\±imm.t x-wm ix vmxmt 
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I. 

[0080] mm 1 2<0JMBK Xilii. 7-i H D V^' 

m>m*&tmmw?m}&$MfflW¥&t . zm 
w&$m®mmmrtbXTvT*-t)i, m 
wmnwrnmizfo txx^y y^-tzmmtz 

yr^e-^coxr 7 7lfti:S^SUMiJIBi#OWJK& 

ztmmt**). ttz, &kxj 'yrmmzxT-v 
n-?mMixmmQ.mk-?zh(r)X'%<. ±-> 
x. mfr^m%mmt'mx'%<%m<7)mtf$> 
s. 

[oo8i] mm 1 3*>*flfc j:*ur , r-r h 'J >^ 
©AS^g»j»s^iEi)i-5^f-77^-^t, 

tew- s tmmt zmi . E«*gHciE«s*utH! 

: £—?<7)£MmXT- 7 < & M ^-ftlfrcoQM 

izm^ssMMm^mm ixmrnm^mz^t 

77"qE-^&WtT»fiSfrStcOT'*< N <t-j 

[0082] m^ll 4<0SKBC J:fUJT . rtiiOT^S 
ZbXT&Xg.fSdkZmm-tZhcolz&^X. Xf y7* 
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[0083] mm 1 5 «o*pi jc j:*ujr. n 1 3 * 

fcttl 4aX9!£isVYr. •/T^-^rM/PfcaSE 

/urns, ZM**T"/Tiz-?$:mw)tzmw%cDm 
EHE«aj*a<otta}« t tat-** vc* r <y 7°*- ? « 

ffi»(i#60^±» 6 v 4)mftHBo£sg£fr 3 J: o 10 
[ElffioflMMSrttBBl 

[an i ^g^sg i mmmi^mmx'h h . 
[02 ] » i mmmizmimmcom^^i-y 

[033 8BI)[I18&Ott)££ mtmmx'b h . 
[04] mi£J60JO*T-y7**-:?<9|^^g£fr 

[05] saftwwRtt-^aiA^^fciowff** 

[06 ] mWlfflmik 3 4 ;HSEt «9B9$£jjrf 0T 

ft&. 

[07] £OJ88<^2^Wfc^«||*Bir&*. 
[08] »2Hil!0lt:*}ftilW«IHII<^fl!tKt*i-y 
n>y?BT*ft&. 

[09] ^2Hi6W|cOXr>yrt-^W|Bi)«ia^fi : 

[010] *2SmW0»#£K9itSfc*><^ea 30 
S. 

[011] i<0«fl<^«3ll||Wi*tflMSHTft 
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20 

[012] *39Gtt0f(c«(t£«Ifl|i|»Offi|£»^t 
7*Oy?0Tftl.. 

[0133 %3m&M<ox7- -/T^-jHnmw&imi 

[0143 *3 Wt««IM^*llfiW4fc«>«ia-C» 
S. 

[0153 £ <0»fl«*4 #atW*5^1«*Hf ft 

[016 3 S4^Jfi0ffcfc»t-5«iJfflilHl»cofl|^*Srf 
7o. x ^HT'ft§. 

[0173 *4|HtW«^f-y7*t-^<0WIM!SIS' 

3 7'o^7 AO-*gS-^-t7 o-f-v - h X"ft * . 
[018 3 %W)ffi®.mt*-9liinh/l<?bnmm 

TFtmx'hh* 

[019 3 HEfc»fW(iB3^;P«itfcoHH*S^- 
0T'ftS. 

[0203 mmzmmmx'h s . 

[02 1 3 fl6*Wfc*JJt4*J»0»Ott«^^7'n 
•y:?0T"fti>. 
(tt#OfftBJ!3 

1 t8K*#=s 2 KStflRk 3 xnyh/Wf s 4 
A"^ys'x®^jl8S s 5*JWK 6 xf'/n-^-, 7 
A ggiSESS, 9A-9D WMWk. lOfah'J 
11 E]Se«, 12 7y>?ft-tyy. 1 
4 A'yx'J. 16 Efrfe^ 18 ©Sv?-*- 
1 9 jam«St#, 2 OiHttS. 2 1 A- 2 1 

d #&JS3gg (cpu) , 22 ^y/Ar;*x 

^t'J (RAM), 23A-23D 'J-H^yU-j* 
t'J (ROM) s 24, 2 5 A:frtf-K 2 6 tfcf} 

tf-K 2 8a a/ds^. 29 \mmm^ 

£HHS&, 3 0 3 2, 3 3 YvVi/X 

9. 34-38 JEHU. 
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(sDint.ci.e mtm irmmm^ fi 8»j^®fjt 

F0 2M 69/32 

F 0 2 D 41/16 E 
41/20 3 1 0 D 

3 1 5 

41/22 3 1 0 M 



H 0 2 P 8/12 



3 15 M 



H 0 2 P 8/00 B 

S 
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